Globalization has been associated with common developments of OECD business cycles and with increased activity of firms across national borders. This paper analyzes whether these two observations are linked. We use a new firm-level dataset on the foreign activities of German firms to test whether foreign activities are affected by business cycle developments. We aggregate the data by the sector of the reporting firm, the sector of the foreign affiliate, and the host country. Data are annual and cover the period 1989-2003. We find that foreign activities of firms are driven both by long-term fundamentals and by short-term business cycle developments abroad. There is little evidence that German cyclical developments have an impact on foreign activities.
Motivation
The role of multinational firms in the transmission of business cycle shocks across countries has been a re-current theme in economic policy discussions. This debate has been stimulated by two observations. First, business cycles in OECD countries have tended to become more synchronised and to share key characteristics such as a recently observed decline in output volatility (see, e.g., Artis (2004) , Bordo and Helbling (2004) , Heathcote and Perri (2002), or Prasad et al. (2003) ). Second, firms have increasingly moved across borders, and the growth of multinational production has outstripped world GDP growth (Barba-Navaretti and Venables et al. 2004 ).
The similarity of business cycle developments among OECD countries and the growing importance of multinational production raise the question whether these two observations might be linked. Hanson and Slaughter (2004) have recently pointed out that the internationalisation of production and international business cycle developments might be jointly determined. Yet, studying business cycle issues and multinational activity simultaneously is a fairly underdeveloped area in international economics. To date, there are rather two separated lines of research.
A first branch of the literature has studied the determinants and effects of the activities of multinational firms, taking a micro-economic perspective with regard to the reasons why firms become multinationals. Theoretical general equilibrium models of multinational firms stress the 'long-term' fundamentals of multinational production (see, e.g., Markusen (2002) ). In these models, factors that determine the international expansion of firms are the absolute and relative factor endowments of countries, the distance between markets as well as trade and investment costs. These models are typically tested using aggregated data although, more recently, firm-level data have been employed as well.
However, the impact of shorter-term business cycle fluctuations is typically not analyzed in the framework of these models. In their review of the literature on multinationals, Barba-Navaretti and Venables et al. (2004) establish a number of facts on multinationals but they do not make a reference to business cycle developments. One of the questions that this literature tries to answer is why firms become multinationals and why multinationals go to specific countries. Our prior would be that taking into account business cycle developments do not change the basic answer to these questions. Rather, we expect business cycle developments to have an impact on the timing of entry. Hence, our research can be expected to add to the literature on multinationals by trying to answer the question "When do firms become multinationals?".
A second branch of the literature has dealt with the impact of aggregated flows of FDI on business cycle developments and on the transmission of shocks across countries. These papers take a macro-economic perspective, and capital flows are analysed on a rather aggregated level. While such empirical work on the link between FDI and macroeconomic developments is already limited, theoretical work on the impact of macroeconomic developments on firm behaviour in international markets is even more scarce. It has been only recently that macroeconomic open economy models have paid greater attention to the impact of firm heterogeneity (see Ghironi and Melitz (2004) or Niles Russ (2003) for two recent contributions). In these models, the number of firms that is active at home and abroad is endogenous due to fixed costs of market entry and the fact that firms differ in their productivity levels. In contrast to models stressing the long-run structural determinants of multinational activity, these models assign an explicit role for macroeconomic fluctuations for the decision to become a multinational. Hence, fixed costs and firm heterogeneity can be one reason why foreign activities react to the cycle. An additional reason could be financial market frictions. As in a closed-economy setting (see Bernanke, Gertler and Gilchrist (2000) ), financial market frictions may impinge on the foreign investment behaviour of firms through a net worth effect.
The purpose of this paper is to combine these two strands of research. While we analyse multinational activity on a fairly disaggregated level, the focus of our analysis is on the impact of business cycle developments on multinational activity. We use a relatively new firm-level dataset on foreign activities of German firms. We use these data because they allow studying heterogeneity across sectors and because they are available for a relatively long time span that covers several business cycle episodes. Our analysis proceeds in two steps.
In a first step, we isolate the cyclical and the trend component of GDP development in Germany and in OECD countries, using a band-pass filter. We restrict our analysis to OECD countries because of the better availability of data. Moreover, since the bulk of German FDI takes place in OECD countries, this does not restrict the representativeness of our sample much. At the same time, we are still able to test whether the effects that we find differ e.g. between EU and non-EU countries.
In a second step, we analyse the impact of trend growth and business cycle developments on the stocks of foreign direct investment of German firms and on the sales of their affiliates abroad. We estimate panel regressions using sectorally disaggregated bilateral German FDI data for the years 1989-2002. Our aim is to study the effects of business cycle developments on firms' decisions, and we thus need a dataset that covers a sufficiently long time span.
Since our firm-level dataset starts in 1989 but allows tracing individual firms only from 1996 onward, we use the data at the sectorally aggregated level. Using data at the sectorally aggregated level has two advantages. First, we can use the information on the sector of the reporting firm and the foreign affiliate to split the sample into those foreign direct investments that take place in the same sector versus different-sector FDI. Second, we can include sector-specific control variables that are intended to capture, for instance, financial restrictions.
Generally, in order to focus on the effects of business cycle developments, we do not specify in detail the remaining determinants of FDI but rather capture these through fixed effects that capture sector and country characteristics.
In Part Two, we summarise theoretical literature on links between multinational activities and macroeconomic developments. In Part Three, we survey earlier empirical evidence. Part Four provides a description of our dataset as well as new empirical evidence based on German sectoral-level data.
Theoretical Background
Theoretical literature has identified two main reasons why the investment of firms might react to business cycle developments. One branch of the literature has argued that financial restrictions can lead to the pro-cyclicality of investment (or of other variables of firm behaviour) due to a financial accelerator effect. More recently, the impact of firm heterogeneity and of fixed costs of entry has been stressed in open economy macroeconomic models. Next, we briefly discuss the implications of these two frameworks.
One of the main contributions to the macroeconomic literature in recent years has been to acknowledge the role of financial market frictions for the investment behaviour of firms over the business cycle. Bernanke, Gertler, and Gilchrist (2000) show how financial market frictions, which give rise to a financial accelerator, can help explaining key business cycle characteristics. Their general equilibrium model encompasses Keynesiantype, sticky-price models and real business cycle, flexible-price models as special cases. In contrast to standard macroeconomic models, they assume a financial market friction.
Entrepreneurs need to obtain external finance for their projects. The reason for the financial market friction is that lenders and borrowers have asymmetric information on actual project returns. This information asymmetry gives rise to an agency problem, since lenders can observe project outcomes only after paying a monitoring cost. This implies that the net worth of firms has an impact on the cost of finance. The higher net worth and the higher the share of investment financed through own funds, the lower is the external finance premium because the agency problem diminishes.
In this framework, investment becomes pro-cyclical if the net worth of firms depends on the development of the overall economy. A positive aggregated shock increases the net worth of firms, increases the share of own funds in total finance, lowers the external finance premium, and thus stimulates investment. Hence, one testable hypothesis of the model is that the external finance premium is counter-cyclical and that investment spending is pro-cyclical. Moreover, the response of investment and output depends on the intensity of credit market frictions that firms face. Bernanke et al. (2000) show that investment of firms which face greater credit market restrictions responds more to aggregated shocks than investment spending of firms which face only mild restrictions.
Changes in output (or sales) are similar across different types of firms, in contrast.
Although the above framework has been formulated in a closed-economy context, a similar reasoning can be applied to an international setting (see Gilchrist, Hairault, and Kempf (2002) , Faia (2003), or Gertler, Gilchrist, and Natalucci (2003) ). If net worth is procyclical, then foreign direct investment should behave pro-cyclical as well. In a similar vein, Dietrich (2002) argues that foreign direct investment might respond to business cycle fluctuations because of a wealth effect.
A second reason why firms' foreign activities might respond to business cycle developments is that entry into foreign markets involves some fixed costs of entry. This has been the insight of a branch of the literature which has recently started to imbed firm heterogeneity into so-called new open economy macro models (NOEM models). These models are based on the standard new open economy macro model introduced by Obstfeld and Rogoff in the mid-1990s. One feature of these models is that they incorporate explicit micro-foundations into dynamic general equilibrium models of open economies.
Consumers in these models maximize an explicit utility function, the firm sector is modelled under the assumption of monopolistic competition, and some type of price stickiness is assumed. Hence, these models lay the basis for studying the feedback effects between firm-level behaviour and macroeconomic dynamics.
Up until recently, however, the majority of these models did retain the original NEOM assumption of perfect symmetry between individual firms and households. Hence, the effect of heterogeneity across firms or households for the propagation of shocks could not be studied in the baseline model. This assumption has been relaxed recently (Ghironi and Melitz 2004, Niles Russ 2003) . The key assumption in this more recent class of models is that firms differ in their productivity. Moreover, there are fixed costs to the entry into new markets. One implication of these two assumptions is that the degree of internationalization of firms depends on their profitability. As a consequence, the degree of productivity also affects the extent to which firms are exposed to domestic versus foreign macroeconomic shocks.
From this brief review of the theoretical literature, we can take two testable hypotheses.
First, firms' (foreign) activities should respond pro-cyclically to business cycle developments. In an international context, not only domestic developments are important, but the foreign cycle can be expected to have an impact as well.
Second, the degree of pro-cyclicality should depend on the severity of asymmetries in information and on the importance of the fixed costs of market entry.
These two hypotheses have been derived without taking into account the reasons why firms become multinationals in the first place. Generally, the literature has identified two main motivations for becoming a multinational firm. On the one hand, firms may seek access to new markets, resulting in horizontal foreign direct investment, which is the dominating form of FDI in developed countries. On the other hand, firms may move into foreign countries to lower costs of production. The resulting vertically integrated multinational firms dominate in developing countries. Hence, depending on which of these motives dominates, multinational firms have different implications for the world-wide location of production and the distributive consequences of globalization In addition, Hanson and Slaughter (2004) have argued that vertically integrated multinational firms might react differently to business cycle developments than horizontally integrated firms. Hence, in our empirical analysis below, we will split the foreign activities of German firms into those cases where the German firm invests into the same (different) sector abroad as the sector of activity at home.
Earlier Empirical Evidence
Testing the above hypotheses requires answering two main questions. First, is there a link between the foreign activities of firms and business cycle developments? And, second, what is the role of credit market frictions and of fixed costs of entry? Before we turn to our own empirical model, we briefly review the earlier empirical literature on the issue.
As regards the existing empirical evidence, there has been intensive research into the impact of macroeconomic shocks on domestic investment (see, e.g., Chatelein et al. (2001) for a survey of the European evidence). Yet, only a few of these study take into account the degree of internationalization of firms. A study by Ber, Blass, and Yosha (2002) A related set of studies has used stock market and bank lending data to obtain insights into international channels of transmission. Brooks and Del Negro (2002) use a factor model to disaggregate the variation of stock returns of firms into global, country-specific, industry-specific, and idiosyncratic components.
2 One of the key results of the paper is that global factors have gained in importance relative to country-factors during the 1990s.
Interestingly, the degree of internationalisation of firms does not seem to matter much for the degree of exposure to global shocks. Eickmeier (2004) uses a factor model for Germany. She finds that flows of foreign direct investment have an impact on the transmission of shocks between Germany and the US. However, she finds it difficult to pin down the transmission channels of FDI in comparison to other capital flows.
Using bank-lending data, Goldberg (2001) looks at the impact of business cycle developments on the activities of US banks in emerging markets. She regresses the international claims of US banks on a number of control variables and on the change in home and host country GDP. She finds that the US business cycle has explanatory power for the changes in lending patterns of US banks. Moreover, large banks seem to be more responsive to domestic developments than small banks.
Hence, earlier research suggests that business cycle developments do have an impact on the internationalisation patterns of banks and non-financial firms. This may be one channel through which business cycle developments spill over into foreign countries. However, findings differ with regard to the quantitative and the qualitative importance of this transmission channel.
Empirical Model
The main purpose of this paper is to test whether international activities of German multinational firms respond to business cycle developments. Moreover, we are interested in determining whether the adjustment processes differ along the sectoral dimension of our data, and whether different types of foreign activities (FDI, sales of foreign affiliates) react differently. We also aim at distinguishing between the trend and the cycle as determinants of foreign direct investment and at assessing the economic significance of potential spillover effects. In this section, we describe the construction of our dataset as well as our empirical model.
The Data

Foreign Activities of German Firms
The Deutsche Bundesbank has been carrying out annual full sample surveys of direct investment stocks in accordance with the provisions of the Foreign Trade and Payments Regulation (Außenwirtschaftsverordnung) since 1976. In addition to information on the foreign direct investment stocks of German firms (and affiliates of foreign firms in Germany), the data provide information on the sales of German firms' foreign affiliates
We use this variable as additional proxy for multinational activity.
The database goes back to 1989. (For details see Lipponer (2002a Lipponer ( , 2002b For semi-aggregated data (by country and/or sector), data are available for the years [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] . We use the data in a sectorally aggregated form in order to capture as much time series variation in the data as possible.
In 2002, some 6,000 domestic investors returned reports on roughly 22,000 foreign affiliates abroad. For inward FDI, data are available on around 10,000 foreign affiliates in Germany in which some 7,000 foreign investors had a participating interest.
In terms of country coverage, our database is very comprehensive. It includes information about German firms' foreign activities in virtually all possible host countries.
However, we restrict our analysis to the OECD countries for several reasons. First, on a practical level, reliable and consistent data needed to compute business cycle developments are available more easily for OECD than for non-OECD countries. Second, there is a significant body of empirical evidence suggesting that business cycle developments in OECD countries differ from those in non-OECD countries (see, for instance, Prasad et al. (2003)). And, finally, the bulk of German FDI has been invested in OECD countries (more than 90 % of total German FDI and of foreign affiliates' sales).
Rather than using the full firm-level information that our dataset provides, we aggregate the data at the sectoral level. This is done by both, home and foreign sector. foreign affiliates. 5 Our prior is that differences in adjustment costs should influence the response of these variables to business cycle fluctuations. More specifically, foreign direct investment is expected to be less sensitive to business cycle developments than foreign sales.
Additionally, we break up foreign direct investment into the loan and the equity component. Our prior would be that the equity component reacts less sensitively to business cycle developments than the loan component as changes in equity imply changes in the ownership structure of firms.
If the reporting company and the foreign affiliate are not active in the same sector, this is an indication that we are dealing with a vertically integrated firm. However, this proxy of vertically integrated multinationals is not perfect since the sectoral classification that we are using might not be detailed enough. Moreover, we do not have any information on the product actually produced by the foreign affiliate. Hence, our subgroup of cases where reporting company and foreign affiliate are in the same sector might also include cases of 3 One feature of our data is that we can distinguish between the foreign activities of firms that set up affiliates in the same sector from firms that set up affiliates in different sectors. Since 1995, allocation to economic sectors has been based on the classification in NACE Revision 1. Before 1995, the classification was based on the Federal Statistical Office's classification of economic activities (WZ79). Originally, the database contains reports from about 65 different sectors at the two-digit level, which we aggregated to 37. This aggregation does not lead to a big loss of information when we, e.g. aggregate the four NACE sectors navy (610), aviation (620), transport intermediation (630) and information transmission (640) to one sector called transportation. 4 If there are missing values in the individual time series we select the longest available chain if it has at least five elements. 5 We use the investor's "share" in total turnover of the affiliate to avoid double counting in the case of multiple German investors.
vertical FDI. The measure thus overestimates the importance of horizontally integrated firms and understates the importance of vertically integrated firms.
One issue that we have to deal with is that we have to isolate the impact of exchange rate changes. Originally, our data are reported in DM or €. Hence the annual movements in these variables may, first, be due to real flow activity undertaken by the investor or the affiliate. These changes are of interest for our analysis. A second reason why our variables may change are changes in bilateral exchange rates. Hence, in order to eliminate exchange rate effects, we correct all data for changes caused solely by exchange rates movements.
Hence, if the value of a variable increases from x to x+∆x during a year and if we assume an appreciation of the domestic currency of a. Then we deduct a·x from ∆x and compute to the exchange rate adjusted value of the variable as x t+1 = x t + (∆x -a·x t ).
Measuring Business Cycle Developments
As regards measuring the cyclical component of GDP, Hodrick and Prescott (1997) and Baxter and King (1999) filter using a technique proposed in Christiano and Fitzgerald (1999) . We use the band/pass filter to isolate the trend from the cyclical component of GDP, and we use both of these variables in our regression analysis below. This procedure is applied to German and to host country data.
As regards our measure of business cycle effects, we focus on aggregated developments rather than developments at the sectoral level. The reason is two-fold. First, by the definition of a business cycle, there tends to be a significant degree of co-movement between economic activity at the sectoral level. Christiano and Fitzgerald (1998) , for instance, show that the business cycle properties of different sectors exhibit a high degree of co-movement with the overall cycle. Hence, by construction, it would be difficult to isolate sectoral from aggregated business cycle developments. Second, although time series for sectoral output for each of the OECD countries are generally available, it is difficult to find consistent time series for all countries, all sectors, and the complete time span under study.
Descriptive Statistics
Our prime interest in this paper is to answer the questions whether foreign activities of German firms react to aggregated business cycle developments and whether different forms of activities show different patterns of response. Before going into a more detailed empirical analysis, this section presents descriptive statistics.
In Figure 1 and Table 1 , we look at the changes in the investment patterns of German firms over the business cycle by sector and country. According to data of the Economic Cycle Research Institute, 6 which identify a peak in early 1991 (reflecting the re-unification boom), a trough in late 1994 and another peak in early 2001, we can divide our sample period into four episodes. 7 Cyclical developments abroad have been less pronounced, mainly because of the missing re-unification effect. While the aggregated numbers presented in Figure 1 give a first impression with regard to the cyclicality of FDI, it is also interesting to look beyond the aggregated figures and to break down developments by sector and country. Table 1 presents such a breakdown for the largest sectors and countries. For each of the business cycle episodes classified above, we compute the annual percentage growth rates for FDI and foreign sales.
Data presented in Table 1 show that there is a quite substantial degree of heterogeneity with respect to the response of foreign activities in different sectors and countries to business cycle developments. While, generally, foreign activities have increased less rapidly in the second period under study than in the first period, foreign activities in two of the countries (USA and France), have increased even faster in the first half of the 1990s than between 1989 and 1991. In the second half of the 1990s, FDI and affiliate sales have increased quite rapidly across most sectors and countries, but, again, a few sectors (financial intermediation) and countries (Great Britain, United States) show above-average growth rates.
In a second step, we look at the volatility of different measures of firms' international activities. Since most determinants of multinational activity that are stressed by microeconomic models of multinational firms (market size, distance, similarity in terms of GDP per capita, and cost of market access) are relatively persistent over time, a high degree of volatility in foreign activities could be an indication that short-term business cycle fluctuations affect international activities as well.
To study the volatility of foreign activities, we compute the coefficient of variation for FDI, foreign sales, and foreign GDP over the period [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] . We aggregate our data both along the sectoral and the country dimension. 
The Empirical Model
Our aim in this section is to determine the impact of macroeconomic developments on foreign activities of German firms. With regard to the macroeconomic developments, we distinguish the development of trend GDP from changes in the cyclical component. With regard to the foreign activities of German firms, we distinguish the investment of German firms abroad (FDI) from their production abroad (measured through the sales of foreign affiliates). This allows analyzing the adjustment to macroeconomic variables through different channels. Our prior would be that adjustment of firms to business cycle developments is more pronounced at the level of sales than for FDI since adjustments of firm size are relatively costly.
Since foreign activities of German firms have expanded rapidly during the 1990s, we might have to take a potential non-stationarity of the data into account. Before analyzing the relationship between FDI and business cycle developments, we thus test whether the time series under study contain a unit root. However, standard panel unit root tests such as the test proposed by Levin and Lin (1993) do not provide evidence that our data might be non-stationary. One reason for this could be that we are using disaggregated time series for each combination between sectors at home and abroad for each country. Moreover, the time series dimension of our panel (T = 14) is short compared to the cross section dimension (around 30,000 observations in more than 3,000 groups), and our asymptotics are thus driven by the cross-section. Hence, we proceed under the assumption that our dependent variable is stationary.
We estimate the following equation: We use two panel regressors to estimate equation (1).
First, we estimate equation (1) for the full dataset, using a generalized least squares panel estimator which is corrected to autocorrelation and heteroscedasticity in the residuals. We estimate this regression with and without including a lagged endogeneous variable. The qualitative results on the impact of cyclical developments on FDI are not affected by including the lagged endogenous variable. However, if we do not include the lagged endogenous variable, the coefficient estimates for the trend variables increase. This shows that the lagged endogenous variables and the trends capture the long-run determinants of FDI.
Second, since these results suggest that there is some significant lagged adjustment in the data, we additionally estimate the above equation using the dynamic panel model using Arrelano and Bover (1995) . However, since the dynamic panel regressions for the full sample did not pass our specification tests, we report only those regressions using a restricted sample of those sector-sector-country combinations for which we had a complete time series for the full sample. Imposing this restriction reduces the effective sample size to about 30% of the total.
In contrast to the earlier literature, we do not specify in detail the country-level and sectoral determinants of firms' foreign activities such as such as country size, similarity in GDP per capita, distance, or entry regulations. Rather, these determinants of firms' foreign activities are captured through lagged endogenous variables that we include as well as through the fixed effects. Results in Buch et al. (2004) show that other country-specific explanatory variables tend to become insignificant is country fixed effects are included.
Baseline Regression
The model specified in equation (1) can be used to test, on the one hand, whether the trend in GDP affects German multinational activity and, on the other hand, how short-term fluctuations of GDP affect foreign activities. Table 2 summarises the results.
As regards the sign and the significance of the explanatory variables, we find that a higher trend in GDP either abroad or in Germany is associated with an increase in sales and FDI. A 1% increase in the trend development of GDP abroad increases FDI by about 1%. The comparable coefficient for the German trend is a bit higher but the significancve level tends to be lower. Due to the lower standard deviation of the German trend, these differences are less pronounced though if we look at the beta coefficients. 8 Notice,
however, that the magnitude of the trend variables depends on whether the lagged endogenous variable is included. If it is not included, the trend picks up some of the lagged adjustment in FDI or sales.
As regards the impact of cyclical fluctuations, we find a positive impact only for the foreign cycle. The German cycle is insignificant, in contrast. When we add the lagged cycle to allow for some sluggish adjustment, the lagged foreign cycle becomes negative (columns (1) and (2) of Table 2 ). Hence, our results suggest that German cyclical developments are not transmitted into foreign countries through the activities of German multinational firms.
One interpretation of this result is that financial restrictions are not the key to explaining the cyclical behaviour of German firms' foreign activities. If financial restrictions were important, we would expect them to operate through the German rather than the foreign cycle. This is because most of the firms included in our sample are likely to earn the bulk of their revenues at home. 9 Hence, their overall net worth would be determined through cyclical developments in Germany rather than developments in a particular host country. A 8 Beta factors have been computed as coefficient estimates times the standard deviation of the explanatory variable over standard deviation of the dependent variable. 9 Notice that we cannot directly test the validity of this argument since we do not have information on the ratio of domestic versus foreign sales. more plausible interpretation of the impact of the foreign cycle would thus be that a positive cyclical development abroad induces firms to enter into a new market and that it triggers the entry of foreign firms.
An additional reason why ours findings do not seem to be in support of the presence of financial frictions is that cash flow and asset size at the sectoral level are insignificant (column (5)). The cash flow variable is significant only if there are no sectoral dummies included. If we include the full set of dummies, as is done in Table 2 , cash flow becomes insignificant.
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One difficulty with including both the German and the foreign cycle individually in our regression equation could be that trend and cyclical developments are correlated across countries. Hence, our coefficient estimates might be inconsistent. Therefore, we also include the difference between the foreign and the German cycle. This variable is positive, but it is significant only at the 10% level, becoming insignificant if the lagged difference of the cyclical developments is included (columns (3) and (4)).
In contrast to the results for FDI, we do find a positive and significant impact of the difference in foreign and domestic cycle on the sales of German firms' foreign affiliates though.
Equity Versus Loans
Our data allow distinguishing the equity from the loan component of foreign direct investment. Distinguishing these two components is interesting since adjusting equity positions might be more costly than adjusting loan positions. This holds in particular in cases where several investors are involved as changes in equity positions would change relative ownership shares. Following this line of reasoning, one would expect that equity ownership is less responsive to business cycle developments than inter-company loans.
However, our results do not support this expectation. If anything, we find the equity component to the more responsive to cyclical developments than the loan component (columns (6) versus (7)).
Sectoral Regressions
Economic theory suggests that sectors react differently to cyclical fluctuations. If financial frictions cause the cyclicality of investment, then sectors that rely more heavily on external finance and/or that are subject to more severe information frictions should show a greater response to business cycle developments (see also Gilchrist and Zakrajsek 1995) .
As a first step towards exploring differences between sectors, we split our sample into services and manufacturing industries (Table 3 , columns (2) and (3)). In terms of the number of observations, these broad categories are of roughly equal importance in our dataset. As regards the response to the trend, we find a positive and significant response only with regard to the response of the manufacturing industry and the foreign trend. For the services sectors, none of our explanatory variables has a significant impact, in contrast.
We particularly confirm that German firms' FDI does not respond to differences in the cyclical development across countries.
Moreover, we estimate the regression separately for those observations where the sectors of the parent and of its foreign affiliate do not coincide. This serves as a crude proxy for vertical FDI. We find that FDI in different sectors reacts more to cyclical developments than same-sector FDI. With regard to the German trend, we find the same results for same-sector and different-sector FDI. The variable has a positive and significant impact on FDI, irrespective of whether activities take place in the same or in different sectors. The coefficient for the foreign trend, however, is significant only for same-sector FDI.
Dynamic Panel Regressions
Using dynamic panel regressions for a restricted sample which includes only those sectorsector-country combinations for which we have complete time series yields roughly similar qualitative results. Some results, however, differ, partly because our sample size is reduced quite significantly. Results are reported in Table 4 . Again, we find that a higher trend in GDP either abroad or in Germany is associated with an increase in sales and FDI. Also, the coefficient on the German trend is higher than that of the foreign trend.
As regards the impact of cyclical fluctuations, we now find a significant influence of developments in Germany on both variables whereas cyclical fluctuations abroad have an impact on foreign sales only. At first sight, the coefficient estimates appear small -a 1% increase in the cyclical component of GDP increases FDI and foreign sales by only 0.002% on average. Cyclical variations are indeed somewhat more important when measured through their respective beta factors. However, compared to the trend terms, cyclical fluctuations explain a relatively small proportion of the variation in FDI and foreign sales (beta factors of 0.7-1.4). The foreign cycle has a statistically significant impact only on the sales of German firms abroad. However, this coefficient is positive only at the 10%-level.
One reason why we find a significant impact on the German cycle could be that we now allow for a lagged adjustment process. While the contemporaneous cycle is positive and significant, the lagged cycle is negative and significant. These effects might be cancelling out in the results reported in Table 3 .
Finally, our results provide us with some evidence on the persistence of FDI and affiliate sales. For the lagged endogenous variables, we obtain coefficient estimates of around 0.4 for FDI and 0.9 for affiliate sales. This result may seem surprising since it suggests that FDI is only half as persistent than foreign sales.
Concluding Remarks
Globalisation has potentially affected the transmission of business cycle shocks across countries. Activities of multinational firms could be one channel through which shocks are being transmitted. Yet, evidence on how these developments might be linked is relatively scarce.
So far, theoretical and empirical literature on multinational firms has focused on the reasons for becoming a multinational, on the reasons for going into a particular country, and on the host and home country effects of multinational activity. In this paper, we have added another dimension to the discussion by asking when firms move into foreign countries. Rather than focusing on structural policies as triggers of entry, we have focused on the effects of business cycle developments on multinational activity.
On a more general level, the purpose of this paper has been to provide first insights into possible channels of interactions between multinational activity and business cycle developments. The starting point of our analysis has been the notion that firms' activities might be linked to the business cycle because of a financial accelerator mechanism and because of the presence of fixed costs of market entry. Since financial frictions and fixed costs of entry can be expected to vary across firms from different sectors, we have constructed a dataset which contains information on different forms of foreign activities of German firms at a sectoral level. Our data are annual and cover a time period of 14 years.
One main result of our study is that business cycle developments have a significant impact on foreign activities of German firms. However, contrary to the conventional wisdom, it is the foreign rather than the domestic cycle that affects multinational activity most. One interpretation of this finding would be that cyclical developments act as triggers for entry into foreign markets. Also, the impact of differences in cyclical developments on multinational activity is greater for foreign sales than for foreign direct investment. This would be consistent with the notion that fixed costs of adjusting sales levels are smaller than fixed costs of entry.
Overall, our results seem to suggest that trend developments and thus the long-run determinants of FDI are more important in explaining multinational activity that short-run business cycle developments. Positive trend developments abroad have a positive and significant impact on foreign activities, the German trend being more important in quantitative terms. One cautious interpretation of our results would also be than the impact of financial market frictions on multinational activity is limited.
Obviously, this paper has only taken a first look at the links between business cycles and FDI. In future work, it would be interesting to extend this analysis into a number of different directions. First of all, it would be worthwhile to specify a more explicit investment function following the literature testing for financial accelerator effects a la Bernanke et al. (2000) . Second, it would be interesting to disentangle different sources of shocks by estimating a vector autoregressive model for each country and extracting demand and supply side shocks. Third, in order to test whether the strength between business cycle developments and multinational activity is affected by the severity of credit market frictions, additional data on the structure of host country financial markets as well as proxies for access of sectors to external finance could be used. Also, using more information on sectoral characteristics might enable us to disentangle whether foreign investment reacts pro-cyclical because of financial frictions or because entry costs and firm heterogeneity matter. Arellano-Bond dynamic panel-data estimation, two-step system GMM results using Windmeijer finitesample correction. All variables in logs. z statistics in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1%
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